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Regulation of (РОН) 


Allosteric &Covalent 


Covalent Modification of (РОН) 
- PDH active in dephosphorvlated form апа meq 
inactive in phosphorylated form 
* Phosphorylation is catalyzed by PDH Kinase 
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(1) Pyruvate dehydrogenase complex 


allosteric inhibitors: allosteric activators: 
ja - AMP, СоА 
АТР, acetyl СоА, `.. a , COA, 
NADH, F ч ай NAD*,Ca?* 


e EN y & 
Pyruvate dehydrogenase 
(active form) 


Pi» ATP 


pyruvate dehydrogenase | pyruvate dehydrogenase 


phosphatase kinase А 
А но АОР А 

| I о, 
pyruvate dehydrogenase vh 

Са?" insulin (inactive form) M SIS. ADE 


NAD* 


New Five Year Program Cardiopulmonary Module 


. Congenital: congenital lactic acie 


. Dietary deficiency of TPP (vit B1) ^ neurologic di 


. Cardiac ischemia 


PDH Deficiency 
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. Alcohol addiction (affects TPP (vit B1) metabolism) 


. Arsenite (contaminated water) and Mercury poisoning(mines 


workers) (binding to the -SH group of the PDH complex) 


On biochemical 
basis explain 


v т Effects of Inhibition of РОН activity 
A: 


Т cytoplasmic 
reduction to 
lactate or 
transamination to 
alanine 


1 availability of acetyl CoA 
for the TCA cycle 


— | 


1 reducing equivalents (as 
NADH and FADH, Е Lactic acidosis ; 
1 oxidative phosphorylation 
in the ETC. 


Neurological 
Manifestations & 
heart failure 


1 energy supply to the 


brain & heart 
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_ | 
| Blood flow to the heart N 


Effect of cardiac 102 supply 

ischemia on PDH 
complex and lactic [РОН 
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Cardiac acidosis 


1 Cardiac contractility & hypotension causing heart faliure € 


Congenital РОН deficiency 
manifestations 


* Lactic Acidosis 

* Hyperammonemia cause confusion, weakness, fatigue 

* Facial Deformities Narrow head (microcephaly), prominent 
forehead, wide nasal bridge 

* Neurological Impairments (Developmental delays, intellectual 
impairments, seizures, lethargy (lack of energy), abnormal eye 
movements, blindness, poor coordination, difficulty walking) 

* Muscular Abnormalities (Hypotonia (weak muscle tone), 


spasticity (tight muscles), ataxia (abnormal muscle 
movements) 

* Tachypnea is a respiration rate greater than normal, -e- ilting 
in abnormally rapid breathing Clinica 


] Case 


Alternative Fuel to the Heart: Fatty Acid 
Synthesis 


Dr. Naglaa Fathy, MD 
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Acetyl CoA Carboxylase (ACC) 
(The committed/ The rate limiting step) 
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4 2 Insulin 


asulin hormones 
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Allosteric Regulation of АСС 


e Citrate 
1. Tactivity of ACC 


2. Shuttles Acetyl СО-А to Cytoplas 


e Palmitoyl CO~A(product) 


l activity of ACC (Feed back inhibition) 
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== = Citrate 


citrate 
lyase 


Acetyl-CoA 


м 
-> @ 
acetyl-CoA 
carboxylase 


„==—> | 


[ Malonyl-CoA 
| 
| 
| 
| 
| 
| 
| 


i 
~`= - Palmitoyl-CoA 


e 


https://www.namrata.co/ 
regulation-of-fatty-acid-synthesis- 
a-quick-revision/ 
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Covalent Regulation of 


ACC 


e Insulin: 


Tactivity of ACC by Dephosphorylation 


e Glucagon & Epinephrin: 
l activity of ACC by Phosphorylation 
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| Glucagon, Epinephrine | 
LEJ 
ATP ADP 


— AMP-activated 
ы protein kinase 


Protein 
phosphatase JA — 
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Substrate availability (its effect on АСС) 


* Increased CHO т diet Т Insulin 


Glycolysis & PDH> Acetyl CoA 
HMP pathway NADPH 
ACC, FAS expression 
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Insulin 


Anti-insulin 
hormones 


= 26 
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Fatty Acid Oxidation 


(Mitochondrial $ 


oxidation) 
PROF. DR. FAYDA 


Professor and Head of department of Medical 
Biochemistry and Molecular Biology 
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Carnitine shuttle 0 


Acyl COM Om 


шин ил ын 


Cy tostic 
Side 


Carni? ле 4 асїепсу results та 


1гу carnitine deficiency: 
=Congenital deficiency in any of CPT OR CAT system, 


(cardiac € skeletal ms) 


Inability to use LCFA M 
impairs M with 
Gluconogenesis leading myoglobinemia € myoglobinuria with red 
hypoketotic urine following prolonged exercise. damage 
| hepatomegaly, the kidneys, in some cases leading to life- 
| | | threatening kidney failure 
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Carnitine deficiency © 


Muscle 


Malnutrition patients 


(vegetarian) weakness, 
fatigue, 
hepatomegaly, 
à : : fastin 
Liver disease Patients an 


coma and death 


n 
m 


decreased synthesis of саги 


Hemodialysis patients 
(removes carnitine from the blood 


Increased requirements for carnitine 
oregnancy, severe infections, burns, or trauma 


Cardio-pulmonary 
АЛАА. їЇгх 


Carnitine deficiency © == 


Treatment includes: 


1. Avoidance of prolonged fasting. 

2. Intravenous glucose infusion in hypoglycemia to avoid 
coma and death 

3. Diet high in carbohydrate and low in LCFA, but 
supplemented with medium-chain fatty acid. 

4. In cases of carnitine deficiency, carnitine is given as 


pills or CARNITOR (levocarnitine) Injection 1 д per 5 mL vial FOR 


INTRAVENOUS USE ONLY. 21 
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Medium-chain fatty acyl CoA dehydrogenase (MCAD) 
deficiency 

wis the Most common disorder OF Tattv acid опасен 
асу acid B-oxidatiomTuels hepatic ketogenesis,' a 
Major 
spurce-onenergwvsor BEBAINCSOperipheralitissues alter 
giron n 
stores are deplereqiduring:Dprolonceu Tasting 


(MCAD) Genciency © 1 Уз 020 10122. 
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Elevations of PLASMA acvicarnitine, . | | 
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“Signs and symptoms appear during infancy or 


early childhood and include vomiting, lack of 
energy (lethargy), and hypoketotic (low levels of 
ketone bodies) hypoglycemia, HEPATOMEGALLY 
due to fatty infiltration, seizures, coma, and 


sudden death. 


: : On biochemical 
° Treatment includes high carbohydrat@ * basis explain 


Fatty Acid Oxidation 


(В oxidation 
regulaion & W 


oxidation) 
PROF. DR. FAYDA 


Professor and Head of department of Medical 
Biochemistry and Molecular Biology 
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Cardio-pulmonary 


Characterized by propionic 
acidemia, ketosis, lethargy, 
vomiting, and ataxia 


Manila 
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early infancy 


Characterized by accumulation of methyl 
malonic acid in the body with metabolic 
acidosis, vomiting, dyspnea, dehydration and 
neurological manifestations ( mental 
retardation, hypotonia, seizures, 


| encephalopathy, coma & death) 


Due to defect in 
Due to the enzyme 


deficiency of methylmalonyl 


| vitamin B12 X ыы 


В oxidation regulation 77 — — 


ve Year 


Hormonal regulation 


Carbohydrate feedi Еш) release of 
mne 1 
Insulin lipogenesis and lipolysis 


FFA available for oxidation. 


Anti-insulin hormones produce the reverse 
thus increasing FFA available for oxidation. 
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В oxidation regulation? — — — 


Lipogenesis 


Eo OE 2 1 еж X а ы e T ox 
| Acetyl-CoA 
jne = 
were 
Ketone bodies 


B oxidation in peroxisome ®© 


° It is a preliminary step shortening the VLCFA > 
22C, 


* Shortened FA (6 transferred to mitochondria for 


further ovidatian rannira FAD-containina arvi CoA 
о> H20: не + 140, 


Catalase 


C Acyl COMA Acyl Co à | 
dehydrogenase dehydropenase Further 
н> (ox, FAD) (red, FADH 2) н oxidation | 
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Zellweger syndrome 
Genetic defects in the previous process leads to 
accumulation of VLCFA in blood and 
tissues( brain, liver, and kidney) with 


production of neurological symptoms 4 Е 


deformity. 


* Death within 6 months 
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Alpha (a) oxidation © == 


* It is a minor pathway. 

e It is important only for oxidation of methylated FA 
(branched), e.g., phytanic acid (found in dairy 
products). 


e B-Oxldation cannot occur due to the presence of 


“CH; CH СН, СН, 
Н.С — C-CH, —CH,-CH, -ŒH —CH» —CH, —CH, -H —CH,—CH,—CH, -ŒH —CH, —COCOH 
Phytanic acid 
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Alpha (a) oxidation © == 


Refsum disease 
Genetic defects in the previous process leads to Y 2 
accumulation of phytanic acid in the plasma and 
tissues. The symptoms are primarily neurologica 
like ataxia with night blindness, deafness, dry 
scaly skin and shortened fingers or toes. 
Treatment involves dietary restriction to prevent 


disease progression. 
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Triacylglycerol 
Metabolism 
Dr. Naglaa Fathy, MD 
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Regulation of Lipolysisö == 


* HSL is the key enzyme. It is controlled by hormones. 


* It has 2 forms; phosphorylated and dephosphorylated 


* Activation occurs by phosphorylation and inhibited by 
dephosphorylation 


Hormone sensitive 
lipase (HSL) 
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| Glucagon, Epinephrine , Thyroid Н Е Methyl xanthines e.g. caffeine, green — 


tea 


~ > ам» PAN зэм 
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y 
MCQ 


They Т lipolysis except 


Trac canos. 
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Cholesterol Metabolism 
Dr. Naglaa Fathy, MD 


Regulatión of cholesterol level: 


HMG-CoA reductase 
(The committed/ The rate limiting step) 


The normal blood level is (140-200 mg%). 


Now E 


Allosteric Hormonal 


Covalent Sterol- dependent 


Statins 
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Feedback inhibition by Mev 


LI 


* T activity by Dephosphorylation 
* | activity by Phosphorylation 


HO prote in 
= phosphatase © 


HMG CoA _ ЭН | ы. E S. HMG CoA 


¡Fe du ctase (ina ctive ) reductase (active) 
N Ч AMPEK 


o > 
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ADP 


e Statin drugs (lovastatin, atrovastatin, and simvastatin) 
are structural analogs of HMG CoA acting as 
reversible competitive inhibitors of HMG CoA 
reductase. 


* They are used in treatment of hypercholesterolemia. 
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1 long term regulation : | 


The amount of НМС CoA reductase itself is controlled 


hormonally. ; 


Insulin, Thyroxin> 1 Gene expression 
acon, alucocorticoids ane expressior 


Sterol- dep ndent long term regulation: 


Low Cholesterol > 1 Gene expression Кк 
High Cholesterol > | Gene expression, Т proteolysis 
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L-Thyroxine 


1- Hypothyroidism. a 
2- Diabetes mellitus. f E 7 ja pe 


3- Coffee drinking and XI 
cigarette smoking 
4- Obstructive jaundice. 
9-Familial 
hypercholesterolemia. 
6-Obesity (usually associatec 
with hyper- 
lipoprotein=~ Mention 
7- Stress 


https://radiologykey.com/the-biliary=tree/ 


Diagnostic Biomarkers 
of Myocardial 
Infarction 


Dr. Marwa Tarek 


Lecturer of Medical Biochemistry and 
Molecular Biology 
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Risk factors of ME mention A Е 


> High blood pressure UF 
* Smoking 

> Diabetes mellitus 

> Lack of exercise 

> Obesity 

> High blood cholestero 
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1- Lactate dehydrogenase (LDH) 
2- Creatine kinase (CK) 
3- Aspa 


4- Myoglobin 
5- Cardiac troponins 
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erase (AST) 


LDH in MI © гн 


The total serum LDH level increases 


due to elevation of LDH1 isozyme 
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" Nonspecific: LDH levels are also high 


in tissue breakdown or hemolysis. It 


Can mean Cancer, 


meningitis, 
encephalitis, or HIV. 


" Late marker. 
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Disadvantages of LDH«» == 


СК шт М © = 


In myocardial infarction there 


(6 elevation of total CK due to 


marked elevation of CK2 (MB) 
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5- Cardiac troponins © — —— 


Serum troponin is a sens уе marker of myocardial 


Injury and is the most M" í 


”It is now considered as the gold standard for 


омо 
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the diagnosis of MI. 


Cardiac biomarkers changes with MO — 


*Tnl € CK2 are used for early diagnosis 
of MI. 


‘Myoglobin is used for as a negative 


predictor of АМИ. Mca 


44:42 ~ LDH1 are used for follo of 
CLE Me 


Ideal biomarker (marker choice) 6 2 


eSensitive (Myoglobin, Troponin, CK-MB) 

* Specific (cTnl, cTnT, CK-MB, LDH1) 

* Early released (elevated) (Myoglobin, cTnl, 
CK-MB) 

e Stays longer (used for follow-up) (cTnT € 
ГОН)... — 


1. Nitroglycerin: dilate blood vessels 


2. Analgesics: like Morphine 


3. Aspirin: Inhibits platelet aggregation and 
formation of blood clots 


4.Thrombolytic agent —— to break 
SOWN the blood clots x 


= Streptoknase0 60 


УЕ is an enzyme used as a therapeutic agent. It 


is prepared from the bacteria called 
streptococcus. 

YUsed in treatment of MI through -preteolytic 
cleavage of plasminogen> converting to 


plasmin turning on the fibrino 


tys of blood clots which caus 
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Biochemical Basis of Pulmonary 
Diseases 


By 
Fayda Elazazy 
Professor & head of Medical 
Biochemistry and Molecular Biology 
Department 


Thick mucus blocks 
lung airways 


What is cystic fibrosis (СЕ)? 


2 
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Mucus plug 
blocks bile duct 


Image 10: T9535K 
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= Causes of CF? EM 


Mutation in the gene that encodes a membrane protein 


called Cystic Fibrosis Transmembrane Conductance 


Regulator CFTR. 


| Clinica — 
| 1Case = 


Genetics of CF 


< kara osorm «<= 


ноо 


Pathophysiology 


Cy stic Fibrosis 
DMA Ч GNOSIS 


=< 


ига 
-— 


< егч ET icc TEST 


SW к= AT TEST 


Diagnosis of Cystic Fibrosis 


e Blood test. m 
Sweat test: To measure the salt present in a 


person's sweat, as high levels of salt can help in 
NE GE: 


e TS : To check for mutations to the gene. 
o SAISIR. rays. 


e Tests to check lung function. 
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Role of al antitrypsin in the lungs 


It inhibits Elastase enzyme (proteolytic 
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Causes of a1 antitrypsin deficiency 


Results from different mutations of AAT gene causing 
deficiency of the protein 


The most clinically widespread is one single purine base 
mutation ( 


Clinica = — Оп biochemical 
1 Саѕе b. basis explain 


“eee Ua 
Causes of al antitrypsin deficiency | 


On biochemical 
basis explain 
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Smoking and Emhysema 


Methionine 358 in AAT is required for the binding of 
the inhibitor to its target proteases. 


Smoking causes the oxidation and subsequent 
inactivation of the methionine, thereby rendering the 
inhibitor powerless to neutralize elastase. 


Smokers with AAT deficiency, therefore, have a 
considerably elevated rate of lung destruction and a 


poorer survival rate than nonsmoker- with ‘= 


deficiency. On biochemical 
New Five Year Program basis explain 


Emhysema: А type of Chronic Obstructive 
age to the 


Pulmonary Diseases (COPD) with dam 


WAC 11: /02424 БХ YOUR LUNGS 


Chronic obstructive pulmonary 
disease (COPD) 


Chronic bronchitis 
Emphysema 
Pneumonia 
Asthma 


Tuberculosis 


SW) Ä 
i breathe 


COPD CAUSES: 

Y Smoking 

У Air pollutants / other 
irritants 

У Genetic /epigenetic 
factors 


SYMPTOMES OF COPD: 
Y Chronic cough 
У Fatigue 
У Dyspnea 
У Production of mucus 
Y Shortness of breath 
Y Chest discomfort 


Chronic bronchitis — 
inflammation, excess muscus 


Emphysema - alveolar 
membrane degradation 


deficiency 
1. Can be treated by IV administration 


The rate limiting enzyme т fatty acid 
synthesis Is: 


1. Propionyl CoA carboxylase, 
2. Acetyl CoA carboxylase 
3. Methylcrotonyl CoA carboxylase 


4. Pyruvate carboxylase 
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Which one of the following is а genetic defects 
in the previous process leads to accumulation 
of VLCFA in blood and different tissues? 


CA}efsum disease 


B.Zellweger syndrome 

C.Carnitine deficency 

DMethylmalonyl CoA acidemia 
E.Propionyl CoA carboxylase deficiency 
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Hepatic lipogenesis is stimulated by: 


a. AMP 

b. Epinephrine 

с. Glucagon 
Insulin 

e. Cortisol 


The key regulatory enzyme of cholesterol 

synthesis is 

1) Thiolase enzyme 

2) НМС-СоА synthase enzyme 
НМС-СОА reductase enzyme 

4) Cholesterol synthase 

5) Mevalonate methylase 
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In myocardial infarction: 


A. Total LDH 15 used for diagnosis 

B. Total CK 15 used for follow up 

С. LDH1 is used for early detection 
CK2 is used for early detection 
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